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(57) ABSTRACT

A method and an apparatus for outputting information are
provided. The method includes: acquiring at least one piece
of test data generated 1n a target period; performing a fitting
calculation on the at least one piece of test data to obtain
estimated test data 1n the target period; and determining, for
a test time point i the target period, a diflerence value
between test data generated at the test time point and
corresponding estimated test data as a target difference
value; determining at least one historical correspondence
difference value corresponding to the determined target
difference value; and generating and outputting a data fluc-
tuation value based on the determined target difference value
and the determined at least one historical correspondence
difference value.

14 Claims, 5 Drawing Sheets
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Acquiring at least one piece of test data generated n a /*/
target period
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Performing a fitting calculation on the at least one piece of /~/
test data to obtain estimated test data n the target period

Y
Determining, for a test time point in the target period, a
difference value between test data generated at the test
time point and estimated test data corresponding to the test
time point calculated by fitting as a target difference 203
value; determining at least one historical correspondence /‘/
difterence value corresponding to the determined target
difference value; and generating and oufputting a data
fluctuation value representing a fluctuation of the test data
generated at the test time point based on the determined
target difference value and the determined at least one
historical correspondence difference value
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time point calculated by fitting as a target difference 404
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generated at the test time pomt based on the determined
target difference value and the determmed at least one
historical correspondence difference value
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METHOD AND APPARATUS FOR
PERFORMING A FITTING CALCULATION
ON TEST DATA AND GENERATING DATA

FLUCTUATION VALUES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to Chinese Patent Appli-
cation No.201810529012.1, filed on May 29, 2018, titled
“Method and Apparatus for Outputting Information,” which
1s hereby incorporated by reference in 1ts entirety.

TECHNICAL FIELD

Embodiments of the present disclosure relate to the field
of computer technology, specifically to a method and appa-
ratus for outputting information.

BACKGROUND

In some scenarios where specific objects (such as website
traflic) are tested, 1t 1s very important to analyze whether the
test data 1s abnormal. Generally, the test data have cyclically
stable fluctuations. Therefore, when the test data change
abruptly, some faults are likely to occur, and timely detec-
tion of these abnormalities may reduce losses caused by the
faults. At present, there are many methods for monitoring
the abnormal fluctuation of the test data. For example, the
abnormality fluctuation of the data may be monitored by
setting a test data threshold, or the differences between the
current data and historical synchronous data are compared
using loop comparison, thereby determining whether the
current data 1s abnormal.

SUMMARY

Embodiments of the present disclosure provide a method
and apparatus for outputting imnformation.

In a first aspect, the embodiments of the present disclosure
provide a method for outputting information, including:
acquiring at least one piece of test data generated 1n a target
period; performing a fitting calculation on the at least one
piece of test data to obtain estimated test data in the target
period; and determining, for a test time point 1n the target
period, a diflerence value between test data generated at the
test time point and the estimated test data corresponding to
the test time point calculated by fitting as a target difference
value; determining at least one historical correspondence
difference value corresponding to the determined target
difference value, the historical correspondence diflerence
value being a difference value between test data and esti-
mated test data of a corresponding historical test time point
of the test time point; and generating and outputting a data
fluctuation value representing a fluctuation of the test data
generated at the test time point based on the determined
target diflerence value and the determined at least one
historical correspondence difference value.

In some embodiments, the performing a fitting calculation
on the at least one test data to obtain estimated test data 1n
the target period includes: acquiring parameters for perform-
ing a fitting calculation on historical test data 1n a historical
test data set; and performing the fitting calculation on the at
least one piece of test data based on the acquired parameters
to obtain the estimated test data in the target period.

In some embodiments, the generating and outputting a
data fluctuation value representing a fluctuation of the test
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data generated at the test time point based on the determined
target diflerence value and the determined at least one
historical correspondence diflerence value includes: deter-
mining a distribution of the determined target difference
value and the determined at least one historical correspon-
dence difference as a normal distribution; determining, stan-
dard scores of the determined target difference value and a
historical correspondence diflerence value in the determined
at least one historical correspondence diflerence value under
the normal distribution as distribution deviation values; and
generating and outputting the data fluctuation value repre-
senting the fluctuation of the test data generated at the test
time point, based on the distribution deviation value of the
determined target difference value and the distribution
deviation value of the historical correspondence difference
value 1n the determined at least one historical correspon-
dence difference value.

In some embodiments, the generating and outputting the
data fluctuation value representing the fluctuation of the test
data generated at the test time point, based on the distribu-
tion deviation value of the determined target diflerence value
and the distribution deviation value of the historical corre-
spondence difference value 1n the determined at least one
historical correspondence diflerence value includes: deter-
mining a distribution of the determined distribution devia-
tion values as the normal distribution; and determining a
standard score of the distribution deviation value corre-
sponding to the determined target difference value under the
normal distribution as the data fluctuation value representing
the fluctuation of the test data tested at the test time point and
outputting the standard score.

In some embodiments, the generating and outputting the
data fluctuation value representing the fluctuation of the test
data generated at the test time point, based on the distribu-
tion deviation value of the determined target diflerence value
and the distribution deviation value of the historical corre-
spondence difference value 1n the determined at least one
historical correspondence difference value includes: con-
verting the determined distribution deviation values nto
conversion values 1n a preset numerical interval; determin-
ing a distribution of the conversion values obtained by
converting as an exponential distribution; and determining a
probability value of the conversion value corresponding to
the target diflerence value under the exponential distribution
as the data fluctuation value representing the fluctuation of
the test data generated at the test time point and outputting
the probability value.

In some embodiments, after the generating and outputting,
a data fluctuation value representing a tfluctuation of the test
data generated at the test time point, the method further
includes: outputting preset warning information, 1n response
to determining that an absolute value of the generated data
fluctuation value 1s greater than a preset tluctuation thresh-
old.

In a second aspect, the embodiments of the present
disclosure provide an apparatus for outputting information,
including: an acquisition unit, configured to acquire at least
one piece ol test data generated 1n a target period; a
calculation unit, configured to perform a fitting calculation
on the at least one piece of test data to obtain estimated test
data 1n the target period; and a generation unit, configured to
determine, for a test time point 1 the target period, a
difference value between test data generated at the test time
point and estimated test data corresponding to the test time
point calculated by fitting as a target difference value;
determine at least one historical correspondence difference
value corresponding to the determined target difference
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value, the historical correspondence difference value being
a difference value between test data and estimated test data
of a corresponding historical test time point of the test time
point; and generate and output a data fluctuation value
representing a fluctuation of the test data generated at the test
time point based on the determined target difference value
and the determined at least one historical correspondence
difference value.

In some embodiments, the calculation unit includes: an
acquisition module, configured to acquire parameters for
performing a {itting calculation on historical test data in a
historical test data set; and a calculation module, configured
to perform the fitting calculation on the at least one piece of
test data based on the acquired parameters to obtain the
estimated test data in the target period.

In some embodiments, the generation unit includes: a first
determination module, configured to determine a distribu-
tion of the determined target difference value and the deter-
mined at least one historical correspondence difference as a
normal distribution; a second determination module, con-
figured to determine, standard scores of the determined
target diflerence value and a historical correspondence dii-
ference value i the determined at least one historical
correspondence difference value under the normal distribu-
tion as distribution deviation values; and a generation mod-
ule, configured to generate and output the data fluctuation
value representing the fluctuation of the test data generated
at the test time point, based on the distribution deviation
value of the determined target difference value and the
distribution deviation value of the historical correspondence
difference value 1n the determined at least one historical
correspondence difference value.

In some embodiments, the generation module 1includes: a
first determination submodule, configured to determine a
distribution of the determined distribution deviation values
as a normal distribution; and a first outputting submodule,
configured to determine a standard score of the distribution
deviation value corresponding to the determined target dii-
terence value under the normal distribution as the data
fluctuation value representing the fluctuation of the test data
tested at the test time point and output the standard score.

In some embodiments, the generation module includes: a
conversion submodule, configured to convert the determined
distribution deviation values into conversion values in a
preset numerical interval; a second determination submod-
ule, configured to determine a distribution of the conversion
values obtained by converting as an exponential distribution;
and a second outputting submodule, configured to determine
a probability value of the conversion value corresponding to
the target ditlerence value under the exponential distribution
as the data fluctuation value representing the fluctuation of
the test data generated at the test time point and output the
probability value.

In some embodiments, the apparatus further includes: an
outputting unit, configured to output preset warning infor-
mation, 1n response to determining that an absolute value of
the generated data fluctuation value 1s greater than a preset
fluctuation threshold.

In a third aspect, the embodiments of the present disclo-
sure provide a server, including: one or more processors; and
a storage apparatus, storing one or more programs thereon,
and the one or more programs, when executed by the one or
more processors, cause the one or more processors to
implement the method as described 1n any one of the
embodiments 1n the first aspect.

In a fourth aspect, the embodiments of the present dis-
closure provide a computer readable medium, storing a
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computer program thereon, the computer program, when
executed by a processor, implements the method as
described 1n any one of the embodiments 1n the first aspect.
The method and apparatus for outputting information
provided by the embodiments of the present disclosure
acquire at least one piece of test data generated 1n a target
period, then perform a fitting calculation on the at least one
piece of test data to obtain estimated test data in the target
period, and then determine, for a test time point 1n the target
period, a corresponding target diflerence value and a his-
torical correspondence difference value, and generate and
output a data fluctuation value representing a fluctuation of
the test data generated at the test time point based on the
determined target diflerence value and the determined his-
torical correspondence ditference value, thereby improving
the accuracy of characterizing the fluctuation of the test data
and 1mproving the flexibility of processing the test data.

BRIEF DESCRIPTION OF THE DRAWINGS

After reading detailled descriptions of non-limiting
embodiments with reference to the following accompanying
drawings, other features, objectives and advantages of the
present disclosure will become more apparent:

FIG. 1 1s a system architecture diagram to which an
embodiment of the present disclosure may be applied;

FIG. 2 15 a flowchart of an embodiment of a method for
outputting information according to the present disclosure;

FIG. 3 1s a schematic diagram of an application scenario
of the method for outputting information according to an
embodiment of the present disclosure;

FIG. 4 1s a flowchart of another embodiment of the
method for outputting information according to the present
disclosure:

FIG. § 1s a schematic structural diagram of an embodi-
ment of an apparatus for outputting information according to
the present disclosure; and

FIG. 6 1s a schematic structural diagram of a computer
system adapted to implement a server of the embodiments of
the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

The present disclosure will be further described below 1n
detail 1n combination with the accompanying drawings and
the embodiments. It may be appreciated that the specific
embodiments described herein are merely used for explain-
ing the relevant disclosure, rather than limiting the disclo-
sure. In addition, it should be noted that, for the convenience
of description, only the parts related to the relevant disclo-
sure are shown 1n the accompanying drawings.

It should be noted that the embodiments 1n the present
disclosure and the features in the embodiments may be
combined with each other on a non-conflict basis. The
present disclosure will be described below 1n detail with
reference to the accompanying drawings and 1n combination
with the embodiments.

FIG. 1 1llustrates a system architecture 100 to which a
method for outputting information or an apparatus for out-
putting information of the embodiments of the present
disclosure may be applied.

As shown 1 FIG. 1, the system architecture 100 may
include terminal devices 101, 102 and 103, a network 104
and a server 105. The network 104 may be configured to
provide a communication link medium between the terminal

devices 101, 102 and 103 and the server 105. The network
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104 may include various types ol connections, such as
wired, wireless communication links, or optical fibers.

A user may interact with the server 1035 via the network
104 using the terminal devices 101, 102 and 103 to receive
or transmit messages and the like. Various communication
client applications, such as a network browser application, a
shopping application, and a search application, may be
installed on the terminal devices 101, 102, and 103.

The terminal devices 101, 102 and 103 may be hardware
or software. If being hardware, the terminal devices 101, 102
and 103 may be various electronic devices having access to
network functions, including but not limited to smart
phones, tablets, e-book readers, MP3 players (Moving Pic-
ture Experts Group Audio Layer 111), MP4 (Moving Picture
Experts Group Audio Layer 1V) players, laptop portable
computers and desktop computers. If being software, the
terminal devices 101, 102 and 103 may be installed 1n the
above-listed electronic devices. The terminal devices 101,
102 and 103 may be implemented as a plurality of software
applications or software modules (e.g., soltware applications
or soltware modules used to provide distributed services) or
as a single software application or software module, which
1s not specifically limited in the present disclosure.

The server 105 may be a server that provides various
services, such as a background network management server
that provides support for networks accessed by the terminal
devices 101, 102, 103. The background network manage-
ment server may acquire test data (for example, data such as
the access traflic generated by the user accessing the network
through the terminal device), process the acquired test data,
and output the processing result (for example, a data fluc-
tuation value representing the fluctuation of the test data).

It should be noted that the method for outputting infor-
mation provided by the embodiments of the present disclo-
sure 1s generally executed by the server 105, and accord-
ingly, the apparatus for outputting information 1s generally
provided in the server 103.

It should be noted that the server may be hardware or
software. If the server 1s hardware, the server may be
implemented as a distributed server cluster composed of
multiple servers, or as a single server. When the server 1s
soltware, the server may be implemented as multiple soft-
ware applications or software modules (for example, soft-
ware or software modules for providing distributed ser-
vices), or as a single software application or software
module, which 1s not specifically limited in the present
disclosure.

It should be understood that the number of terminal
devices, networks, or servers 1n FIG. 1 1s merely illustrative.
Depending on the implementation needs, there may be any
number of terminal devices, networks, or servers.

With further reference to FIG. 2, a flow 200 of an
embodiment of a method for outputting information accord-
ing to the present disclosure 1s illustrated. The method for
outputting information includes the following steps 201 to
203.

Step 201 includes acquiring at least one piece of test data
generated 1n a target period.

In the present embodiment, the executing body of the
method for outputting information (for example, the server
as shown 1n FIG. 1) may acquire at least one piece of test
data generated 1n a target period remotely or locally through
a wired connection or a wireless connection. The test data
may be test data (for example, the access traflic of a certain
website, the download amount of a certain software, etc.)
obtained by testing a target object (for example, a certain
website, a certain software, etc.) at a certain time point. The
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target period may be one of a plurality of periods preset by
a technician, and 1n each period, the executing body or other
clectronic devices may 1nspect the target object according to
a preset imspection period (for example, one minute) to
obtain at least one piece of test data. The executing body
may select one period from the plurality of periods as the
target period (for example, the period closest to the current
time). As an example, assuming that each of the plurality of
periods has a length of 30 minutes, and each period 1s first
or last 30 minutes of one of 24 hours of a day, and one piece
of test data 1s generated every minute, so that the target
pertod may be the period closest to the current time. For
example, 11 the current time 1s 12:03, the target period may
be 11:30 to 12:00.

Step 202 1ncludes performing a fitting calculation on the
at least one piece of test data to obtain estimated test data 1n
the target period.

In the present embodiment, based on the at least one piece
of test data acquired in step 201, the executing body may
perform the fitting calculation on the at least one piece of test
data to obtain the estimated test data 1n the target period.
Here, for each of the at least one piece of test data, the piece
of test data corresponds to one estimated piece of test data.
Specifically, the executing body may perform the fitting
calculation on the at least one piece of test data based on an
existing fitting calculation method (such as the least squares
method and the iterative weighted least squares method).

Step 203 includes determining, for a test time point 1in the
target period, a difference value between test data generated
at the test time point and estimated test data corresponding
to the test time point calculated by fitting, as a target
difference value; determining at least one historical corre-
spondence difference value corresponding to the determined
target diflerence value; and generating and outputting a data
fluctuation value representing a fluctuation of the test data
generated at the test time point based on the determined
target difference value and the determined at least one
historical correspondence difference value.

In the present embodiment, for the test time point in the
target period, the executing body may first determine the
difference value between test data generated at the test time
point and estimated test data corresponding to the test time
point calculated by fitting, as the target difference value.
Generally, the target period may include a preset number of
test time points. At each test time point, the executing body
or other electronic devices may test the target object to
generate the test data.

Then, at least one historical correspondence difference
value corresponding to the determined target difference
value 1s determined. Here, the historical correspondence
difference value 1s a difference value between test data and
estimated test data of the corresponding historical test time
point of the test time point. The corresponding historical test
time point may be a historical synchronous time point
corresponding to the test time point. As an example, assum-
ing that the test time point 1s 12 o’clock on May 16, 2018,
and the corresponding historical test time point of the test
time point may be 12 o’clock of each day of a past preset
duration. Assuming that the preset duration 1s the last 30
days, and at 12 o’clock of each day of the last 30 days, the
executing body or other electronic devices may test the
target object, generate test data, and perform a fitting cal-
culation based on data obtained by testing 1n the historical
period (for example, 11:30 to 12:00) corresponding to the
historical test time point to obtain estimated test data cor-
responding to the test data. In the end, 30 historical corre-
spondence difference values may be obtained.
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Finally, based on the determined target difference value
and the determined at least one historical correspondence
difference value, a data fluctuation value representing the
fluctuation of the test data generated at the test time point 1s
generated and outputted. The data fluctuation value may be
used to represent the fluctuation of the test data generated at
the test time point compared to the corresponding test data
generated at each corresponding historical test time point.
The larger the data fluctuation value, the larger the tluctua-
tion degree the test data generated at the test time point
compared to the test data generated at corresponding his-
torical test time points. Specifically, the executing body may
generate the data fluctuation value using various methods
based on the determined target difference value and the

L [

determined at least one historical correspondence difference
value. As an example, the mean value of the test data
generated at corresponding historical test time points of the
test time point may be calculated, and the difference between
the test data generated at the test time point and the calcu-
lated mean value may be determined as the data fluctuation
value corresponding to the test time point.

The executing body may output the generated data fluc-
tuation value corresponding to the test time point in various
ways. For example, the generated data fluctuation value 1s
displayed on a display device connected to the executing
body 1n the form of a table, a graphic, or the like.

After performing the above step 203, the executing body
may output a plurality of data fluctuation values, where each
data fluctuation value corresponds to a test time point.
Generally, the output data fluctuation value 1s displayed on
the display device 1n the form of a curve, and the curve 1s
formed by connecting a plurality of points corresponding to
the data fluctuation values 1n a preset coordinate system.

In some alternative implementations of the present
embodiment, for the test time point in the target period, the
executing body may generate and output a data fluctuation
value representing the tluctuation of the test data generated
at the test time point according to the following steps.

First, the distribution of the determined target difference
value and the determined at least one historical correspon-
dence difference 1s determined as a normal distribution.

Then, standard scores of the determined target difference
value and a historical correspondence diflerence value 1n the
determined at least one historical correspondence diflerence
value under the normal distribution are determined as dis-
tribution deviation values. Generally, 1n pieces of data that
are normally distributed, a standard score (also known as a
Z-score) may characterize the degree to which a piece of data
deviates from the mean value of all the pieces of data. The
standard score 1s obtained by the following formula:

(1)

L [

Here, z 1s the standard score, x 1s the target difference
value or historical correspondence difference value, u 1s the
mean value of the target diflerence value and the historical
correspondence difference value, and o 1s the standard
deviation of the target difference value and the at least one
historical correspondence diflerence value. By the calcula-
tion of the above formula (1), the distribution deviation
values ol the target diflerence value and the historical
correspondence difference value 1n the at least one historical
correspondence difference value may be obtained. As an

example, the distribution deviation values may be written as
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€,€, € _~r...,€E, .~ Here, t1s the current test time point,
T 1s the preset period (e.g., 1 day), k 1s the preset integer
(e.g., 30), the product of k and T 1s the preset duration (e.g.,
30 days), €, 1s the distribution deviation value of the target
difference value, and e, ~ €,_,-..., €, .~are the distribution
deviation values of the historical correspondence diflerence
values. In practice, since the variation ranges of the target
difference value and the historical correspondence diflerence
value are large, the variation range of the generated distri-
bution deviation value 1s smaller than the variation ranges of
the target diflerence value and the historical correspondence
difference value, so that the difliculty of calculating the data
fluctuation value may be reduced, thereby improving the
calculation efliciency, and improving the accuracy of data
fluctuation value generation.

Finally, the data fluctuation value representing the tluc-
tuation of the test data generated at the test time point 1s
generated and outputted, based on the distribution deviation
value of the determined target difference value and the
distribution deviation value of the historical correspondence
difference value in the determined at least one historical
correspondence difference value.

In some alternative implementations of the present
embodiment, the executing body may generate and output a
data fluctuation value representing the fluctuation of the test
data generated at the test time point according to the
following steps.

First, the distribution of the determined distribution devia-
tion values 1s determined as a normal distribution. Generally,
when the number of the historical correspondence difference
value 1s large (for example, when the number of the histori-
cal correspondence difference values 1s greater than a preset
number threshold), since the normal distribution can accu-
rately characterize the distribution of distribution deviation
values, the distribution of the determined distribution devia-
tion values may be determined as the normal distribution.

Then, a standard score of the distribution deviation value
corresponding to the determined target difference value
under the normal distribution i1s determined as the data
fluctuation value representing the fluctuation of the test data
tested at the test time point, and outputted. The method for
calculating the standard score 1n this step 1s the same as the
method for calculating the standard score in the above
formula (1), and detailed description thereotf will be omatted.

In some alternative implementations of the present
embodiment, the executing body may alternatively generate
and output a data fluctuation value representing the tluctua-
tion of the test data generated at the test time point according,
to the following steps.

First, the determined distribution deviation values are
converted mto conversion values 1n a preset numerical
interval. Generally, since the determined distribution devia-
tion value may be a negative value and the random variable
under the exponential distribution 1s a positive value, 1t 1s
necessary to first convert the distribution deviation value.
The preset numerical interval may be a numerical interval
greater than 0, or may be an interval greater than a positive
number. As an example, the executing body may add each
distribution deviation value to a preset value to obtain a
conversion value 1n the preset numerical interval. Alterna-
tively, the probability value of each distribution deviation
value under the normal distribution 1s taken as the base 10
(or other numerical value) logarithm and then inverted to
obtain a conversion value greater than O.

Then, a distribution of the conversion values obtained by
converting 1s determined as an exponential distribution.
Generally, when the number of the historical correspon-
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dence diflerence values 1s small, using a normal distribution
results 1n 1maccurate calculation of the data fluctuation value.
Therefore, when the number of the historical correspon-
dence difference value 1s small (for example, when the
number of the historical correspondence difference values 1s
smaller than or equal to a preset number threshold), the
distribution of the conversion values obtained by converting
1s determined as the exponential distribution.

Finally, a probability value of the conversion value cor-
responding to the target difference value under the expo-
nential distribution 1s determined as the data fluctuation
value representing the fluctuation of the test data generated
at the test time point and the probability value 1s outputted.
From the probability distribution function of the exponential
distribution, the probability value of the conversion value
under the exponential distribution may be obtained. The
probability distribution function of the exponential distribu-
tion 1s as follows:

£ (2)

Fle)=1—e¢ 2519

Here, 1 1s the serial number of the conversion value, m 1s
the number of conversion values, €', 1s the conversion value.
F(e') 1s the probability value of the conversion value under
the exponential distribution. Through the calculation of the
above formula (2), the executing body may calculate the
probability value of the conversion value corresponding to
the target diflerence value under the exponential distribution
as the data fluctuation value corresponding to the test time
point.

Alternatively, it may be seen from the above formula (2)
that since F(¢',) and

115
Ak

L TH

are positively correlated, the data fluctuation value corre-
sponding to the conversion value €', may be determined as

N aob
0.

L TH

With further reference to FIG. 3, FIG. 3 1s a schematic
diagram of an application scenario of the method for out-
putting information according to the present embodiment. In
the application scenario of FIG. 3, the server 301 first
acquires the amount for accessing a certain website as at
least one piece of test data 302 (1.e., x1 to x30 1n the figure,
the statistics of the accessing amount being performed per
minute 1n a target period (for example, 12:00 to 12:30 on
May 16, 2018)). Then, the server 301 performs a fitting
calculation on the at least one piece of test data 302 to obtain
estimated test data 303 (i.e., y1 to y30 1n the ﬁgure) in the
target period. Next, the server 301 determines the difference
value between the test data piece x1 generated at the test
time point (1.e., 12:01) corresponding to the sequence num-
ber 1 and the estimated test data piece y1 corresponding to
the test time point calculated by fitting as the target differ-
ence value €1 (1.e., 304 1n the figure). Further, at least one
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historical correspondence difference value €ll1~eIN (i.e.,
305 1n the figure) corresponding to the target difference
value €1 1s determined, where the preset value N 1s the
number of days passed, and €11~e1N 1s the difference value
between the test data generated at 12:01 of each day of the
past N days and the estimated test data. Then, the server 301
generates a data fluctuation value 11 representing the fluc-
tuation of the test data generated at the test time point based
on the target difference value €l and the at least one
historical correspondence diflerence value €11 to €lN.
Finally, the server 301 calculates and obtains the data
fluctuation values 11 to 130 (1.e., 306 in the figure) corre-
sponding to each test time point in the target period. The
server further displays the generated data fluctuation values
graphically on the display 307.

The method for outputting information provided by the
embodiments of the present disclosure acquires at least one
piece of test data generated 1n a target period, then performs
a fitting calculation on the at least one piece of test data to
obtain estimated test data in the target period, and then
determines, for a test time point 1n the target period, a
corresponding target difference value and a historical cor-
respondence difference value, and generates and outputs a
data fluctuation value representing a fluctuation of the test
data generated at the test time point based on the determined
target diflerence value and the determined historical corre-
spondence difference value, thereby improving the accuracy
of characterizing the fluctuation of the test data and improv-
ing the flexibility of processing the test data.

With further reference to FIG. 4, a flow 400 of another
embodiment of the method for outputting information 1s
shown. The flow 400 of the method for outputting informa-
tion includes the following steps 401 to 404.

Step 401 includes acquiring at least one piece of test data
generated 1n a target period.

In the present embodiment, step 401 1s substantially the
same as step 201 1n the corresponding embodiment of FIG.
2, and detailed description thereotf will be omitted.

Step 402 includes acquiring parameters for performing a
fitting calculation on historical test data 1n a historical test
data set.

In the present embodiment, the executing body of the
method for outputting information (for example, the server
as shown 1n FIG. 1) may acquire parameters for performing
the fitting calculation on historical test data 1n the historical
test data set remotely or locally. Here, the historical test data
may be test data generated 1 a period before the target
period, and the target object corresponding to the historical
test data may be the same as the target object corresponding
to the at least one piece test data acquired 1n step 401. For
example, the historical test data and the at least one piece of
test data may be test data obtained by testing the amount of
accessing a certain website.

Generally, the historical test data set may include at least
one historical test data subset, and for each historical test
data subset 1n the at least one historical test data subset, the
historical test data subset corresponds to a historical period,
and the historical test data included 1n the historical test data
subset 1s test data generated by testing the target object 1n the
corresponding historical period. Generally, when perform-
ing the fitting calculation on the historical test data, the
fitting calculation may be respectively performed on the
historical test data included 1n the historical test data subset
corresponding to each historical period, and correspond-
ingly, the parameters used to perform the fitting calculation
on the historical test data included in each of the historical

* [

test data subsets may be different. The historical periods
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corresponding to the at least one historical test data subset
may be historical periods successively adjacent to each other
betfore the target period, and the successive adjacent histori-
cal periods include a historical period that 1s closest to the
target period.

Step 403 1includes performing the fitting calculation on the
at least one piece of test data based on the acquired param-
cters to obtain the estimated test data 1n the target period.

In the present embodiment, the executing body may
perform the fitting calculation on the at least one piece of test
data based on the acquired parameters to obtain the esti-
mated test data 1n the target period. In practice, the executing,
body may perform the fitting calculation on at least one
piece of test data corresponding to each historical period and
the target period using an ILS (Iteratively Re-weighted Least
Squares) algorithm. The algorithm 1s represented by the
following loss function:

m (3)
L=) wilyi—f(x))
i=1

Here, L 1s the function value of the loss function, and the
smaller the function value, the closer the fitting result to the
actual situation. 1 1s the sequence number of the piece of test
data 1n the at least one piece of test data, and m 1s the number
ol the piece of test data included 1n the at least one piece of
test data. y, 1s the test data, x; 1s the value representing the
test time point corresponding to the test data, f(x,) 1s the
estimated test data corresponding to the test data, and w, the
weighted value for adjusting the difference value between
the test data and the estimated test data. 1(x,) may usually be
determined as follows:

fx)=kx+b

(4)

Here, k and b are the parameters to be determined.

When using the IRLS algorithm for the fitting calculation,
it 1s usually necessary to set the imtial values w,, to w_ of
the weights w, to w_ , the values of the parameters k and b
are adjusted through multiple iteration calculations, and
cach weight value 1s updated according to the formula
w.=1/ly,—kx.—bl, and finally the weight values, the value of
k, and the value of b used in the fitting calculation are
obtained.

As an example, the above 1nitial values w,, to w_, may
be set to a preset value (for example, “17), or the above
initial values w,, to w, , may be set to a weight value used
for fitting calculation corresponding to the historical period
closest to the target period, and then the iteration calcula-
tions are performed. It should be noted that the IRLS
algorithm 1s a well-known technology widely studied and
applied at present, and a method for determiming parameters
used 1n the algorithm 1s not further described herein.

As another example, since the set initial values w,,tow_,
of the weight values have an influence on the fitting result of
the fitting calculation, it 1s necessary to determine reason-
able 1nitial values w,, to W_,. The executing body may
acquire parameters used for continuing fitting calculation for
cach historical test data subset 1n the at least one historical
test data subset, and determine, based on the acquired
parameters, a function value of the loss function correspond-
ing to each historical test data subset, select a parameter
corresponding to the smallest function value as the target
parameter, and determine the k value included in the target
parameter as k. Substituting k, into the following formula:

L=y ~kyx, (5)
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Here, 1=1, 2, 3, . . ., m, 1 1s the sequence number of the
at least one piece of test data corresponding to the target
period, m 1s the number of the piece of test data included 1n
the at least one piece of test data, vy, 1s the test data, and x,
1s the value representing the test time point corresponding to
the test data. After the calculation of the above formula (5),
m calculation results L', to L' may be obtained, and from
the m calculation results, the median value 1s determined as
the value of the parameter b,. Here, in order to make the
calculated value of b, satisty the minimum value of (y,—1
(x,))°, it is usually necessary to derive the parameter b to
calculate b,. If the median value of L', to L' 1s determined
as b,, then the value of (y,-f(x,)” is minimized, which
simplifies the calculation steps and reduces the time com-
plexity of calculating the initial values of the weight values.
By substituting k, and b, into the formula w,,=1/ly -k x.—
b,l, the mitial values w,, to w_, of the weight values may
be acquired. By using the initial values w,, to w_, of the
weilght values obtained 1n this example, the 1nitial values of
the weight values may be correlated with the parameters
used for fitting calculation of the historical test data, and the
calculation error caused by manually selecting the initial
values of the weight values may be reduced. In addition, the
mutation of the estimated test data may be reduced, which
helps to improve the accuracy of the finally obtained data
fluctuation value.

Step 404 includes determining, for a test time point in the
target period, a difference value between test data generated
at the test time point and estimated test data corresponding
to the test time point calculated by fitting as a target
difference value; determining at least one historical corre-
spondence difference value corresponding to the determined
target diflerence value; and generating and outputting a data
fluctuation value representing a fluctuation of the test data
generated at the test time point based on the determined
target difference value and the determined at least one
historical correspondence difference value.

In the present embodiment, step 404 1s substantially the
same as step 203 1n the corresponding embodiment of FIG.
2, and detailed description thereotf will be omitted.

In some alternative implementations of the present
embodiment, after the generating and outputting a data
fluctuation value representing a fluctuation of the test data
generated at the test time point, the executing body may
output preset warning information, in response to determin-
ing that an absolute value of the generated data fluctuation
value 1s greater than a preset tluctuation threshold. Here, the
warning 1information may include, but 1s not limited to, at
least one of the following: sound information, image infor-
mation, text information, or the like. By outputting the
warning information, it may help the technician to know an
abnormality of the test data as soon as possible.

As may be seen from FIG. 4, the flow 400 of the method
for outputting information in the present embodiment high-
lights the step of performing a fitting calculation on the at
least one piece of test data, as compared to the embodiment
corresponding to FIG. 2. Thus, the solution described 1n the
present embodiment may reduce the mutation of the esti-
mated test data, which helps to improve the accuracy of the
finally obtained data fluctuation value.

With further reference to FIG. 5, as an implementation of
the method shown 1n the above figures, the present disclo-
sure provides an embodiment of an apparatus for outputting
information, and the embodiment of the apparatus corre-
sponds to the embodiment of the method as shown 1n FIG.
2, and the apparatus may be specifically applied to various
clectronic devices.
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As shown 1n FIG. 5, the apparatus 500 for outputting
information of the present embodiment includes: an acqui-
sition unit 501, configured to acquire at least one piece of
test data generated 1n a target period; a calculation unit 502,
configured to perform a fitting calculation on the at least one
piece of test data to obtain estimated test data 1n the target
period; and a generation unit 503, configured to determine,
for a test time point in the target period, a diflerence value
between test data generated at the test time point and
estimated test data correspondmg to the test time point
calculated by fitting as a target diflerence value; determine
at least one historical correspondence difference value cor-
responding to the determined target difference value, the
historical correspondence difference value being a difference
value between test data and estimated test data of a corre-
sponding historical test time point of the test time point; and
generate and output a data fluctuation value representing a
fluctuation of the test data generated at the test time point
based on the determined target difference value and the
determined at least one historical correspondence diflerence
value.

In the present embodiment, the acquisition unit 501 may
acquire at least one piece of test data generated 1n a target
period remotely or locally through a wired connection or a
wireless connection. The piece of test data may be test data
(for example, the access traflic of a certain website, the
download amount of a certain software, etc.) obtained by
testing a target object (for example, a certain website, a
certain software, etc.) at a certain time point. The target
period may be one ol a plurality of periods preset by a
technician, and in each period, the apparatus 500 or other
clectronic devices may 1spect the target object according to
a preset mspection period (for example, one minute) to
obtain at least one piece of test data. The executing body
may select one period from the plurality of periods as the
target period (for example, the period closest to the current
time).

In the present embodiment, based on the at least one test
data acquired by the acquisition unit 501, the calculation unit
502 may perform a fitting calculation on the at least one
piece of test data to obtain estimated test data in the target
period. Here, for each of the at least one piece of test data,
the piece of test data corresponds to one estimated test data.
Specifically, the calculation umt 502 may perform a fitting
calculation on the at least one test data based on an existing
fitting calculation method (such as the least squares method
and the 1terative weighted least squares method).

In the present embodiment, for a test time point in the
target period, the generation unit 503 may first determine a
difference value between test data generated at the test time
point and estimated test data corresponding to the test time
point calculated by fitting as a target diflerence value.
Generally, the target period may include a preset number of
test time points. At each test time point, the apparatus 500 or
other electronic devices may test the target object to generate
the test data.

Then, at least one historical correspondence difference
value corresponding to the determined target difl

erence
value 1s determined. Here, the historical correspondence
difference value 1s a diflerence value between test data and
estimated test data of the corresponding historical test time
point of the test time point. The corresponding historical test
time point may be a historical synchronous time point
corresponding to the test time point. As an example, assum-
ing that the test time point 1s 12 o’clock on May 16, 2018,
and the corresponding historical test time point of the test
time point may be 12 o’clock of each day of the past preset
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duration. Assuming that the preset duration 1s the last 30
days, and at 12 o’clock of each day of the last 30 days, the
apparatus 500 or other electronic devices may test the target
object, generate test data, and perform a fitting calculation
based on the test data obtained by testing in the historical
period (for example, 11:30 to 12:00) corresponding to the
historical test time point to obtain the estimated test data
corresponding to the test data. In the end, 30 historical
correspondence difference values may be obtained.
Finally, based on the determined target diflerence value
and the determined at least one historical correspondence
difference value, a data fluctuation value representing the
fluctuation of the test data generated at the test time point 1s
generated and outputted. The data fluctuation value may be
used to represent the fluctuation of the test data generated at
the test time point compared to the corresponding test data
generated at each corresponding historical test time point.
The larger the data fluctuation value, the larger the fluctua-
tion degree the test data generated at the test time point
compared to the test data generated at each corresponding
historical test time point. Specifically, the generation umit
503 may generate the data fluctuation value using various
methods based on the determined target ditl

erence value and
the determined at least one historical correspondence dit-
ference value. As an example, the mean value of the test data
generated at corresponding historical test time points of the
test time point may be calculated, and the difference between
the test data generated at the test time point and the calcu-
lated mean value may be determined as the data fluctuation
value corresponding to the test time point.

In some alternative implementations of the present
embodiment, the calculation unit may include: an acquisi-
tion module (not shown 1n the figure), configured to acquire
parameters for performing a fitting calculation on historical
test data 1n a historical test data set; and a calculation module
(not shown 1n the figure), configured to perform the fitting
calculation on the at least one piece of test data based on the
acquired parameters to obtain the estimated test data 1n the
target period.

In some alternative implementations of the present
embodiment, the generation unit may include: a {first deter-
mination module (not shown in the figure), configured to
determine a distribution of the determined target difference
value and the determined at least one historical correspon-
dence difference as a normal distribution; a second deter-
mination module (not shown in the figure), configured to
determine, standard scores of the determined target difler-
ence value and a historical correspondence difference value
in the determined at least one historical correspondence
difference value under the normal distribution as distribution
deviation values; and a generation module (not shown 1n the
figure), configured to generate and output the data tluctua-
tion value representing the fluctuation of the test data
generated at the test time point, based on the distribution
deviation value of the determined target difference value and
the distribution deviation value of the historical correspon-
dence difference value 1n the determined at least one his-
torical correspondence diflerence value.

In some alternative implementations of the present
embodiment, the generation module may include: a first
determination submodule (not shown 1n the figure), config-
ured to determine a distribution of the determined distribu-
tion deviation values as a normal distribution; and a first
outputting submodule (not shown 1n the figure), configured
to determine a standard score of the distribution deviation
value corresponding to the determined target difference

value under the normal distribution as the data fluctuation
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value representing the fluctuation of the test data tested at the
test time point and output the standard score.

In some alternative implementations of the present
embodiment, the generation module may include: a conver-
sion submodule (not shown in the figure), configured to
convert the determined distribution deviation values into
conversion values 1n a preset numerical interval; a second
determination submodule (not shown in the figure), config-
ured to determine a distribution of the conversion values
obtained by converting as an exponential distributions; and
a second outputting submodule (not shown in the figure),
configured to determine a probability value of the conver-
s1on value corresponding to the target difference value under
the exponential distribution as the data fluctuation value
representing the tluctuation of the test data generated at the
test time point and output the probabaility value.

In some alternative implementations of the present
embodiment, the apparatus 500 may further include: an
outputting unit (not shown in the figure), configured to
output preset warning information, in response to determin-
ing that an absolute value of the generated data fluctuation
value 1s greater than a preset fluctuation threshold.

The apparatus for outputting information provided by the
embodiments of the present disclosure acquires at least one
piece of test data generated 1n a target period, then performs
a fitting calculation on the at least one test data to obtain
estimated test data in the target period, and then determines,
for a test time point in the target period, a corresponding
target diflerence value and a historical correspondence dii-
terence value, and generates and outputs a data fluctuation
value representing a fluctuation of the test data generated at
the test time point based on the determined target difference
value and the determined historical correspondence differ-
ence value, thereby improving the accuracy of characteriz-
ing the fluctuation of the test data and improving the
flexibility of processing the test data.

With further reference to FIG. 6, a schematic structural
diagram of a computer system 600 adapted to implement a
server of the embodiments of the present disclosure 1s
shown. The server shown 1n FIG. 6 1s merely an example,
and should not limit the tunction and scope of use of the
embodiments of the present disclosure.

As shown 1n FIG. 6, the computer system 600 includes a
central processing unit (CPU) 601, which may execute
various appropriate actions and processes in accordance
with a program stored 1n a read-only memory (ROM) 602 or
a program loaded into a random access memory (RAM) 603

from a storage portion 608. The RAM 603 also stores
various programs and data required by operations of the
system 600. The CPU 601, the ROM 602 and the RAM 603
are connected to each other through a bus 604. An mput/
output (I/0) interface 605 1s also connected to the bus 604.

The following components are connected to the I/O
interface 603: an input portion 606 including a keyboard, a
mouse, etc.; an output portion 607 including such as a
cathode ray tube (CRT), a liquid crystal display device
(LCD), a speaker, etc.; a storage portion 608 including a
hard disk and the like; and a communication portion 609
including a network interface card, such as a LAN card and
a modem. The communication portion 609 performs com-
munication processes via a network, such as the Internet. A
driver 610 1s also connected to the I/O interface 605 as
required. A removable medium 611, such as a magnetic disk,
an optical disk, a magneto-optical disk, and a semiconductor
memory, may be installed on the driver 610, to facilitate the
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retrieval of a computer program Irom the removable
medium 611, and the installation thereof on the storage
portion 608 as needed.

In particular, according to the embodiments of the present
disclosure, the process described above with reference to the
flow chart may be implemented in a computer software
program. For example, an embodiment of the present dis-
closure includes a computer program product, which
includes a computer program that 1s tangibly embedded 1n a
computer-readable medium. The computer program
includes program codes for performing the method as 1llus-
trated 1n the flow chart. In such an embodiment, the com-
puter program may be downloaded and installed from a
network via the communication portion 609, and/or may be
installed from the removable medium 611. The computer
program, when executed by the central processing unit
(CPU) 601, implements the above mentioned functionalities
as defined by the method of some embodiments of the
present disclosure. It should be noted that the computer
readable medium in some embodiments of the present
disclosure may be computer readable signal medium or
computer readable storage medium or any combination of
the above two. An example of the computer readable storage
medium may 1nclude, but not limited to: electric, magnetic,
optical, electromagnetic, inifrared, or semiconductor sys-
tems, apparatus, elements, or a combination of any of the
above. A more specific example of the computer readable
medium may include but 1s not limited to: electrical con-
nection with one or more wire, a portable computer disk, a
hard disk, a random access memory (RAM), a read only
memory (ROM), an erasable programmable read only
memory (EPROM or flash memory), a fiber, a portable
compact disk read only memory (CD-ROM), an optical
memory, a magnet memory or any suitable combination of
the above. In some embodiments of the present disclosure,
the computer storage medium may be any physical medium
containing or storing programs which may be used by a
command execution system, apparatus or element or 1ncor-
porated thereto. In some embodiments of the present dis-
closure, the computer readable signal medium may include
data signal 1n the base band or propagating as parts of a
carrier, 1n which computer readable program codes are
carried. The propagating data signal may take various forms,
including but not limited to: an electromagnetic signal, an
optical signal or any suitable combination of the above. The
signal medium that can be read by computer may be any
computer readable medium except for the computer readable
medium. The computer readable medium i1s capable of
transmitting, propagating or transierring programs for use
by, or used in combination with, a command execution
system, apparatus or element. The program codes contained
on the computer readable medium may be transmitted with
any suitable medium including but not limited to: wireless,
wired, optical cable, RF medium etc., or any suitable com-
bination of the above.

A computer program code for performing operations 1n
some embodiments of the present disclosure may be com-
piled using one or more programming languages or combi-
nations thereof. The programming languages include object-
oriented programming languages, such as Java, Smalltalk or
C++, and also include conventional procedural program-
ming languages, such as “C” language or similar program-
ming languages. The program code may be completely
executed on a user’s computer, partially executed on a user’s
computer, executed as a separate software package, partially
executed on a user’s computer and partially executed on a
remote computer, or completely executed on a remote
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computer or server. In the circumstance 1nvolving a remote
computer, the remote computer may be connected to a user’s
computer through any network, including local area network
(LAN) or wide area network (WAN), or may be connected
to an external computer (for example, connected through
Internet using an Internet service provider).

The flow charts and block diagrams 1n the accompanying,
drawings illustrate architectures, functions and operations
that may be implemented according to the systems, methods
and computer program products of the various embodiments
of the present disclosure. In this regard, each of the blocks
in the flow charts or block diagrams may represent a module,
a program segment, or a code portion, said module, program
segment, or code portion including one or more executable
instructions for implementing specified logic functions. It
should also be noted that, in some alternative implementa-
tions, the functions denoted by the blocks may occur 1n a
sequence different from the sequences shown 1n the accom-
panying drawings. For example, any two blocks presented in
succession may be executed, substantially 1n parallel, or they
may sometimes be 1n a reverse sequence, depending on the
tunction mnvolved. It should also be noted that each block 1n
the block diagrams and/or flow charts as well as a combi-
nation of blocks may be implemented using a dedicated
hardware-based system performing specified functions or
operations, or by a combination of a dedicated hardware and
computer nstructions.

The units mvolved in the embodiments of the present
disclosure may be implemented by means of software or
hardware. The described units may also be provided 1n a
processor, for example, described as: a processor, including
an acquisition unit, a calculation unit and a generation unait.
Here, the names of these units do not 1n some cases
constitute a limitation to such units themselves. For
example, the acquisition unit may also be described as “a
unit for acquiring at least one piece of test data generated in
a target period.”

In another aspect, the present disclosure further provides
a computer readable medium. The computer readable
medium may be included in the server in the above
described embodiments, or a stand-alone computer readable
medium not assembled 1nto the server. The computer read-
able medium stores one or more programs. The one or more
programs, when executed by the server, cause the server to:
acquire at least one piece of test data generated 1n a target
period; perform a fitting calculation on the at least one piece
of test data to obtain estimated test data 1n the target period;
and determine, for a test time point 1n the target period, a
difference value between test data generated at the test time
point and estimated test data corresponding to the test time
point calculated by fitting as a target diflerence value;

* 'y

determine at least one historical correspondence difference
value corresponding to the determined target difference
value, the historical correspondence difference value being
a difference value between test data and estimated test data
ol a corresponding historical test time point of the test time
point; and generate and output a data fluctuation value
representing a fluctuation of the test data generated at the test
time point based on the determined target difference value
and the determined at least one historical correspondence
difference value.

The above description only provides an explanation of the
preferred embodiments of the present disclosure and the
technical principles used. It should be appreciated by those
skilled 1n the art that the mmventive scope of the present
disclosure 1s not limited to the technical solutions formed by

the particular combinations of the above-described technical
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features. The mventive scope should also cover other tech-
nical solutions formed by any combinations of the above-
described techmical features or equivalent features thereof
without departing from the concept of the present disclosure.
Technical schemes formed by the above-described features
being interchanged with, but not limited to, technical fea-
tures with similar functions disclosed 1n the present disclo-
sure are examples.

What 1s claimed 1s:

1. A method for outputting information, the method
comprising;

acquiring at least one piece of test data generated 1n a

target period;

performing, based on parameters for performing a his-

torical fitting calculation on historical test data, a target
fitting calculation on the at least one piece of test data
to obtain estimated test data in the target period,
wherein the parameters are acquired based on a his-
torical weight value for adjusting a difference between
the historical test data and historical estimated test data
in a loss function, and an 1nitial value of a target weight
value for the target fitting calculation 1n the loss func-
tion 1s obtained based on the parameters for performing
the historical fitting calculation on the historical test
data; and

determiming, for a test time point in the target period, a

difference value between the test data generated at the
test time point and the estimated test data correspond-
ing to the test time point calculated by fitting as a target
difference value;

determining, based on a data structure stored 1n a server

computer, at least one historical correspondence difler-
ence value corresponding to the determined target
difference value, the historical correspondence difler-
ence value being a diflerence value between test data
and estimated test data of a corresponding historical
test time point of the test time point; and

generating and outputting a data fluctuation value repre-

senting a fluctuation of the test data generated at the test
time point based on the determined target difference
value and the determined at least one historical corre-
spondence difference value, wherein the data structure
defines a corresponding relationship between historical
test time points, and difference values between the test
data generated at the historical test time points and the
estimated test data obtained by performing the histor-
cal fitting calculation on the test data generated at the
historical test time points,

wherein the method 1s performed by at least one hardware

Processor.

2. The method according to claim 1, wherein the gener-
ating and outputting a data fluctuation value representing a
fluctuation of the test data generated at the test time point
based on the determined target diflerence value and the
determined at least one historical correspondence difference
value comprises:

determiming a distribution of the determined target dif-

ference value and the determined at least one historical
correspondence difference as a normal distribution;
determining, standard scores of the determined target
difference value and a historical correspondence dii-
ference value 1n the determined at least one historical
correspondence diflerence value under the normal dis-
tribution as distribution deviation values; and
generating and outputting the data fluctuation value rep-
resenting the fluctuation of the test data generated at the

test time point, based on the distribution deviation
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value of the determined target difference value and the
distribution deviation value of the historical correspon-
dence difference value i the determined at least one
historical correspondence difierence value.
3. The method according to claim 2, wherein the gener-
ating and outputting the data fluctuation value representing
the fluctuation of the test data generated at the test time
point, based on the distribution deviation value of the
determined target difference value and the distribution
deviation value of the historical correspondence diflerence
value 1n the determined at least one historical correspon-
dence difference value comprises:
determining a distribution of the determined distribution
deviation values as the normal distribution; and

determining a standard score of the distribution deviation
value corresponding to the determined target difference
value under the normal distribution as the data fluctua-
tion value representing the fluctuation of the test data
tested at the test time point and outputting the standard
score.
4. The method according to claim 2, wherein the gener-
ating and outputting the data fluctuation value representing
the fluctuation of the test data generated at the test time
point, based on the distribution deviation value of the
determined target difference value and the distribution
deviation value of the historical correspondence difference
value 1n the determined at least one historical correspon-
dence difference value comprises:
converting the determined distribution deviation values
into conversion values 1n a preset numerical interval;

determining a distribution of the conversion values
obtained by converting as an exponential distribution;
and

determining a probability value of the conversion value

corresponding to the target difference value under the
exponential distribution as the data fluctuation value
representing the fluctuation of the test data generated at
the test time point and outputting the probability value.

5. The method according to claim 1, wherein after the
generating and outputting a data fluctuation value represent-
ing a fluctuation of the test data generated at the test time
point, the method further comprises:

outputting preset warning information, in response to

determining that an absolute value of the generated data
fluctuation value 1s greater than a preset fluctuation
threshold.

6. The method according to claim 1, wherein the test data
1s accessed trail

ic ol a certain website.
7. The method according to claim 1, wherein the test data
1s a download amount of a certain software.
8. An apparatus for outputting information, the apparatus
comprising;
at least one processor; and
a memory storing instructions, wherein the instructions
when executed by the at least one processor, cause the
at least one processor to perform operations, the opera-
tions comprising:
acquiring at least one piece of test data generated 1n a
target period;
performing, based on parameters for performing a his-
torical fitting calculation on historical test data, a target
fitting calculation on the at least one piece of test data
to obtain estimated test data in the target period,
wherein the parameters are acquired based on a his-
torical weight value for adjusting a difference between
the historical test data and historical estimated test data
in a loss function, and an 1mitial value of a target weight
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value for the target fitting calculation 1n the loss func-
tion 1s obtained based on the parameters for performing

the historical fitting calculation on the historical test
data; and
determiming, for a test time point 1n the target period, a
difference value between the test data generated at the
test time point and the estimated test data correspond-
ing to the test time point calculated by fitting as a target
difference value;
determine, based on a data structure stored in a server
computer, at least one historical correspondence difler-
ence value corresponding to the determined target
difference value, the historical correspondence difler-
ence value being a difference value between test data
and estimated test data of a corresponding historical
test time point of the test time point; and
generate and output a data fluctuation value representing,
a fluctuation of the test data generated at the test time
point based on the determined target diflerence value
and the determined at least one historical correspon-
dence difference wvalue, wherein the data structure
defines a corresponding relationship between historical
test time points, and difference values between the test
data generated at the historical test time points and the
estimated test data obtained by performing the histori-
cal fitting calculation on the test data generated at the
historical test time points.
9. The apparatus according to claim 8, wherein the
performing a fitting calculation on the at least one test data
to obtain estimated test data 1n the target period comprises:
acquiring parameters for performing a fitting calculation
on historical test data in a historical test data set; and

performing the fitting calculation on the at least one piece
of test data based on the acquired parameters to obtain
the estimated test data in the target period.
10. The apparatus according to claim 8, wherein the
generating and outputting a data fluctuation value represent-
ing a tluctuation of the test data generated at the test time
point based on the determined target diflerence value and the
determined at least one historical correspondence difference
value comprises:
determiming a distribution of the determined target dif-
ference value and the determined at least one historical
correspondence difference as a normal distribution;

determining, standard scores of the determined target
difference value and a historical correspondence dii-
ference value 1n the determined at least one historical
correspondence diflerence value under the normal dis-
tribution as distribution deviation values; and

generating and outputting the data fluctuation value rep-
resenting the fluctuation of the test data generated at the
test time point, based on the distribution deviation
value of the determined target difference value and the
distribution deviation value of the historical correspon-
dence difference value in the determined at least one
historical correspondence difierence value.

11. The apparatus according to claim 10, wherein the
generating and outputting the data fluctuation value repre-
senting the fluctuation of the test data generated at the test
time point, based on the distribution deviation value of the
determined target difference value and the distribution
deviation value of the historical correspondence diflerence
value 1n the determined at least one historical correspon-
dence difference value comprises:

determining a distribution of the determined distribution

deviation values as the normal distribution; and
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determining a standard score of the distribution deviation
value corresponding to the determined target difference
value under the normal distribution as the data fluctua-
tion value representing the fluctuation of the test data
tested at the test time point and output the standard
score.
12. The apparatus according to claim 10, wherein the
generating and outputting the data fluctuation value repre-
senting the fluctuation of the test data generated at the test
time point, based on the distribution deviation value of the
determined target difference value and the distribution
deviation value of the historical correspondence diflerence
value 1n the determined at least one historical correspon-
dence difference value comprises:
converting the determined distribution deviation values
into conversion values 1in a preset numerical interval;

determining a distribution of the conversion values
obtained by converting as an exponential distribution;
and

determining a probability value of the conversion value

corresponding to the target difference value under the
exponential distribution as the data fluctuation value
representing the fluctuation of the test data generated at
the test time point and output the probability value.

13. The apparatus according to claim 8, wherein after the
generating and outputting a data fluctuation value represent-
ing a fluctuation of the test data generated at the test time
point, the operations further comprise:

outputting preset warning information, in response to

determining that an absolute value of the generated data
fluctuation value 1s greater than a preset fluctuation
threshold.

14. A non-transitory computer readable medium, storing a
computer program thereon, the computer program, when
executed by a processor, causes the processor to perform
operations, the operations comprising:

acquiring at least one piece of test data generated 1n a

target period;
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performing, based on parameters for performing a his-

torical fitting calculation on historical test data, a target
fitting calculation on the at least one piece of test data
to obtain estimated test data in the target period,
wherein the parameters are acquired based on a his-
torical weight value for adjusting a difference between
the historical test data and historical estimated test data
in a loss function, and an 1nitial value of a target weight
value for the target fitting calculation 1n the loss func-
tion 1s obtained based on the parameters for performing
the historical fitting calculation on the historical test

data; and

determining, for a test time point 1n the target period, a

difference value between the test data generated at the
test time point and the estimated test data correspond-
ing to the test time point calculated by {itting as a target
difference value;

determining, based on a data structure stored in a server

computer, at least one historical correspondence ditler-
ence value corresponding to the determined target
difference value, the historical correspondence difler-
ence value being a difference value between test data
and estimated test data of a corresponding historical
test time point of the test time point; and

generating and outputting a data fluctuation value repre-

senting a fluctuation of the test data generated at the test
time point based on the determined target difference
value and the determined at least one historical corre-
spondence diflerence value, wherein the data structure
defines a corresponding relationship between historical
test time points, and difference values between the test
data generated at the historical test time points and the

estimated test data obtained by performing the histor-
cal fitting calculation on the test data generated at the
historical test time points.
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